Bilingualism fMRI Language Inferior frontal gyrus Brain structure Functional connectivity A B S T R A C T Magnetic resonance imaging (MRI) studies show that bilingual adults display structural and functional brain alterations, especially in the inferior frontal gyrus (IFG), dependent on when they learned their second language. However, it is unclear whether these differences are due to early exposure to another language, or to lifelong adaptation. We studied 22 children aged 3-5 years growing up in a multilingual environment and 22 age-and sex-matched controls exposed to an English-only environment. Resting-state functional MRI and T1-weighted MRI were used to assess functional connectivity and structure of the IFG. Children in a multilingual environment had higher functional connectivity between the left IFG and dorsal language and attention areas compared to children from a monolingual environment. Children in a multilingual environment also displayed decreased functional connectivity to temporal, anterior cingulate, and prefrontal areas. No significant group differences in IFG structure were observed. Our results suggest a more integrated functional language network, which is more segregated from other networks, in children who grow up in a multilingual environment. These findings suggest that functional alterations to the IFG due to second language learning occur early, while structural changes may not be apparent until later.
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Introduction
The brain grows and changes in response to experiences and stimuli throughout an individual's life. Learning language(s) is a fundamental skill, and many people learn more than one language at some point in their lives. Over half (54%) of Europeans are able to hold conversations in more than one language (European Commission, Directorate-General for Education and Culture, 2012) and 16-18% of North Americans speak more than one language (Lepage & Corbeil, 2013; Ryan, 2013) . Bilingualism and multilingualism are associated with improvements in some cognitive abilities (reviewed in Barac, Bialystok, Castro, & Sanchez, 2014; for meta-analysis see Adesope, Lavin, Thompson, & Ungerleider, 2010) . Infants 6-12 months of age in bilingual homes exhibit better basic processing of non-linguistic visual information and flexibility of attention than infants in monolingual homes (Kovács & Mehler, 2009a , 2009b Singh et al., 2015) . Bilingual adults and children as young as three years also perform better than their monolingual counterparts on language tasks requiring controlled attention and inhibition (Bialystok & Martin, 2004; Bialystok & Senman, 2004; Bialystok & Shapero, 2005; Bialystok et al., 2005; Bialystok, Craik, Klein, & Viswanathan, 2004; Costa, Hernández, & Sebastián-Gallés, 2008; Costa, Hernández, Costa-Faidella, & Sebastián-Gallés, 2009; Thomas-Sunesson, Hakuta, & Bialystok, 2016) , which could convey an advantage in solving problems that contain conflicting or misleading cues. The advantage in inhibitory control seen in bilingual children appears to be maintained into adulthood (Bialystok et al., 2004; Costa et al., 2009 Costa et al., , 2008 Gollan, Montoya, & Werner, 2002; Sadat, Martin, Alario, & Costa, 2012; Thomas-Sunesson et al., 2016) .
Studies investigating the neural correlates of bilingualism and multilingualism have largely focused on adults, and consistently highlight the role of the inferior frontal gyrus (IFG). Specifically, the left IFG, which incorporates Broca's area, has been associated with language skills including phonological processing and language production (Pugh et al., 1996) . During semantic and phonological processing in first and second languages, bilingual adults activate the left IFG (Klein, Milner, Zatorre, Meyer, & Evans, 1995) 
